[2] The violent solar eruptions of 2003 are one of the best observed outbreaks of intense 21 solar activity to date. These events, referred to as Halloween 22 storms, are extreme events in terms of both their source 23 properties at the Sun and their heliospheric consequences. 24 The plasma, particle, and electromagnetic consequences of 25 these events were detected at several locations in the 26 heliosphere thanks to the distributed network of spacecraft. 27 Disturbances associated with two of the October -November 28 2003 eruptions arrived at Earth in less than a day. Histori-29 cally, only 13 such ''fast transit'' events, including the 30 Carrington event of 1 September 1859, have been observed. 31 Remarkably, the two fast transit events in 32 occurred on consecutive days, following a delay of over 33 30 years from the previous such event on 4 August 1972. 34 Several aspects of the Halloween storms, including active 35 region size and potential energy flare occurrence rate and 36 peak intensity, CME speed and energy, shock occurrence 37 rate, SEP occurrence rate and peak intensity, and the 38 geomagnetic storm intensity, displayed extreme behavior 39 [Gopalswamy et al., 2005b] .
40
[3] As expected, this outbreak of strong solar activity 41 resulted in a broad spectrum of space weather impacts. 42 About 59% of the reporting spacecraft and about 18% of the 43 onboard instrument groups were affected by these storms; 44 electronic upsets, housekeeping and science noise, proton 45 degradation to solar arrays, changes to orbit dynamics, high JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 110, XXXXXX, doi:10.1029 /2005JA011268, 2005 [10] Reiner et al. [2005] report on a combined analysis 132 of radio and white-light observations of a CME on 2 133 November using SMEI and Wind/WAVES data. They used 134 these observations to constrain the parameters of a simple 135 kinematic model of CME propagation and to derive the 136 radial speed profile for this CME from the Sun to 1 AU. 208 From an analysis of radio and electron data, Klassen et al. 209 deduce three phases of particle injection: (1) acceleration of 210 $30 keV electrons associated with an intense type III radio 211 burst; (2) a delayed impulsive injection of <300 keV elec-212 trons and GeV protons; and (3) a further delayed injection of 213 electrons with a hard spectrum at energies above $100 keV. 214 While the first of these components is attributed to the flare 215 impulsive phase, the origin of the second and third compo-216 nents could lie either in acceleration in a coronal shock or in a 217 reconnection related process in the wake of the CME. In the 218 electron data, Simnett identifies a precursor, a main pulse, 219 and a delayed prolonged component. Simnett attributes the 220 main pulse to a fast CME and the delayed component to 221 the flare. In order to explain the isotropic distribution of 222 the delayed electrons at 1 AU, Simnett postulates that 223 flare electrons are trapped within the CME magnetic struc-224 ture, from which they leak out over time to fill the inner 225 heliosphere, and are subsequently backscattered from a 226 boundary somewhere in the heliosphere beyond 1 AU. Hairston et al. [2005] concluded that the polar cap electric 241 potential drop was saturated during the 29 -31 October 242 superstorm, with the saturation limit at about 260 kV. The 243 ionosphere was severely disturbed during the storms. A 244 highly elevated F2 layer was observed by an ionosonde in 245 Kazakhstan, where hmF2 (the height of the F layer peak 246 electron density) was raised as high as 700 km, along with a 247 60% decrease of foF2 (the critical frequency of the F layer 248 peak electron density) [Gordienko et al., 2005] . In addition, 249 the unusual formation of the E, E2, and F1 layers at night as 250 well as the sporadic E layer was also detected. Sahai et al. 251 [2005] showed the spread F features formed over Brazil and 252 wave-like disturbances in the F region height and electron 253 density in both the Brazilian and east Asian longitudinal 254 sectors.
255
[18] A dramatically decreased plasma density was 256 reported in the southern midlatitude and high-latitude [Jackman et al., 2005] 359 ICMEs are of paramount importance to such critical infra-360 structures. Results indicate that the average time-of-arrival 361 error for all forecast centers was 9.26 hours, which is 362 consistent with the guidance errors associated with the 363 leading shock propagation prediction models; overall, the 364 strongest ICME impact events of 29 and 30 October were 365 the most poorly predicted.
366
[25] In addressing the risk to aircrew and passengers at 367 aircraft altitude from observations made during flights on 368 29-30 October, Getley [2004] presents data from a very 369 scarce occurrence capturing a large unpredictable event 370 with monitoring equipment rarely used on board an 371 aircraft, as well as on an aircraft at a significant latitude 372 and altitude at the time of an event. The author concludes 373 that, while major solar particle events are rare, the increase 374 in equivalent dose rate was $37%. Thus solar events can 375 significantly affect the total absorbed dose on longer 376 flights. [28] Shadia Rifai Habbal thanks the reviewers for their assistance in 397 evaluating this paper.
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